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Response to Arguments 

1 . Applicant's arguments filed 01/03/2005 have been fully considered but they are not 
persuasive. 

Examiner's response: 

2. Applicant argues w.r.t claim 1 (Amendment, pp 1 1) that Katoh (US Patent # 5796,430) 
does not fairly teach or suggest the consistent detection step as claimed because the white spot 
noise correction circuit 107 of Katoh appears to perform the detection for each new frame, which 
can lead to different pixels being identified as defective for different frames. The Examiner 
respectfiilly disagrees. Katoh teaches that during power-on the white spot noise circuit 107 
(figure 2) continuously allows the iris 102 to be closed to detect the white spot noise (col. 3 line 
66-col. 4 line 4), Since the iris 102 is closed, the output measured is dark current. The dark 
current of a very large level is such as pixel A13 is referred to as white noise (col. 4 lines 25-31). 
A certain threshold level for comparison is selected. The position information on the pixel which 
produces the signal of a level higher than the threshold level is stored into the memory 1 10 as 
white spot noise pixel position information (col. 4 lines 31-36, figure 4 steps 201-204), The 
storing process for storing the position information of all pixels in which white spot noises occur 
into the memory 1 10 is finished, so that the processing routine EXITS from a white spot noise 
pixel detecting loop (col. 5 lines 1-5, figure 4, step 205). Therefore the position information for 
all defective pixels is stored ONCE into the memory 1 10 at power up and compared against the 
position of current pixels (col. 5 lines 14-19). If for example a pixel whose position information 
coincides with defective pixel location in the memory 110, that pixel is determined as a defective 
pixel (col. 5 lines 16-18), The correction process of replacing a defective pixel with a previous 
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value is explained in figxires 6-8. The Examiner notes that once the storing process for storing the 
position information of all pixels in which white spot noises occur into the memory 1 10 is 
finished the processing routine exits from a white spot noise pixel detecting loop , therefore the 
location of the defective pixels in each frame remains the same because it is compared against 
the same locations of defective pixels stored in the memory 1 10 i.e. it is consistent and the pixels 
are replaced with a consistent (previous values, See also appUcant's specification paragraph 47, a 
consistent replacement choice is defined as a previous pixel value) if a pixel is found defective. 
Therefore Katoh does teach the claimed limitation "receiving a defective pixel location that does 
not vary from frame to frame, when the current pixel location is a defective pixel location, 
providing a consistent replacement pixel value as the output pixel value wherein the method 
eliminates one of artifacts that stem from inconsistent detection of defective pixel from frame to 
frame and artifacts that stem from inconsistent replacement of defective pixels". 
3. Applicant argues w.r.t claim 1 1 (Amendment, pp 12) that Katoh uses circuit 107 to 
perform a variety of different detection schemes, as set forth and described in FIGS. 2, 12, 15 
and 16, that can vary from frame to frame or from one power-up/power-down to another. The 
Examiner respectfully disagrees. Figure 2 is explained above. Regarding figure 12 which is 
similar to first embodiment except that after storing the position information on the defective 
pixel which produces the signal of a level higher than the threshold level is stored into the 
memory 1 10 as white spot noise pixel position information, the power of the circuit is turned off 
This is done so that when the power is turned on so that the time required to display the picture is 
reduced and also because the white spot noise is detected in a state in which each section of the 
video camera is sufficiently warmed and the circuit system and the like are stabilized detection 
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precision of a white spot noise is further raised. Indeed during the power-off state the memory 
1 10 is backed with a power from a sub-battery (col. 6 line 41 -col. 7 Une 21). Therefore this 
embodiment further reinforces Examiner's stance that the position of the defective pixels are 
stored on memory 1 10 only once and conpared with the position of the current pixels for each 
and every frame during power up or down, 

4. Applicant further argues (pp 12, amendment) Katoh appears to employ a variety of 
different correction schemes, as set forth and described in FIGS. 7, 10 and 13, that can lead to 
inconsistent defective pixel replacement, which may cause undesirable artifacts. The Examiner 
respectfully disagrees. Figures 7 and 10 are two different methods to replace the defective pixels 
and only one is implemented at a time which is consistent with the Applicant's specification 
wherein the consistent replacement facility can replace a defective pixel with a previous value 
pixel in the same frame, on the same row, and a predetermined number of pixels from the current 
pixel location. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubhcation in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

6. Claims 1-8, 1 1, 12 and 16-18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Katoh et al. (US Patent # 5,796,430). 

[Claim 1] 
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7. Katoh et al. teaches a method for correcting at least one defective pixel (col. 3 hnes 59- 
63) comprising: a) receiving a current pixel location that does not vary from frame to frame (col. 
5 lines 14-15, figure 2, S208, the position of the defective pixels are stored on memory 110 only 
once and compared with the position of the current pixels for each and every frame); b) receiving 
a defective pixel location (col. 5 Unes 24-26); c) determining whether the current pixel location is 
a defective pixel location (col 4 lines 25-36); d) when the current pixel location is not a 
defective pixel location, providing a received pixel value as output pixel value (col. 5 lines 50- 
51, figures 6-8); and e) when the current pixel location is a defective pixel location, providing a 
consistent replacement pixel value as the output pixel value (col. 5 lines 42-50, figure s 6-8). The 
Examiner notes that once the storing process for storing the position information of all pixels in 
which white spot noises occur into the memory 1 1 0 is finished the processing routine exits from 
a white spot noise pixel detecting loop (col. 5 lines l-5\ therefore the location of the defective 
pixels in each frame remains the same because it is compared against the same locations of 
defective pixels stored in the memory 1 10 i.e. it is consistent and the pixels are replaced with a 
consistent (previous values, See also applicant's specification paragraph 47, a consistent 
replacement choice is defined as a previous pixel value) if a pixel is found defective. Therefore 
Katoh does teach the claimed limitation wherein the method eliminates one of artifacts that stem 
from inconsistent detection of defective pixel from frame to frame and artifacts that stem from 
inconsistent replacement of defective pixels. 
[Claim 2] 

Katoh teaches that the current pixel location includes a current row and a current column, 
wherein the defective pixel location includes a defective pixel row and a defective pixel column 
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(col. 4 lines 36-53, col. 5 lines 21-29, figures 5 and 6) wherein the step of determining whether 
the current pixel location is a defective pixel location further conq^rises: 1) comparing the current 
row with the defective pixel row and comparing the current column with the defective pixel 
column (col. 5 hnes 14-15, figure 2); 2) determining whether there is a match between the 
current row and column the defective pixel row and column (col. 5 lines 16-18, figure 2, the 
output of step 208). 
[Claim 3] 

Katoh teaches the step of when the current pixel location is not a defective pixel location, 
providing a received pixel value as an output pixel value further comprises receiving a pixel 
value from an analog to digital converter and providing the received pixel value as an output 
pixel value (figure 1 shows the noise correction circuit 107 receiving a pixel value from an AID 
converter 106 and figure 8d disclose an output signal Ajj when it is determined that the pixel is 
not a defective pixel). 
[Claim 4] 

Katoh teaches the step of when the current pixel location is a defective pixel location, providing 
a previous pixel value as the output pixel value further comprises 1) providing a consistent 
(previous values, See also applicant's specification paragraph 47, a consistent replacement 
choice is defined as a previous pixel value) that is in the same frame, in the same row, and a 
predetermined number of pixels from the current pixel location as the output pixel value (See 
figures 6-8). 
[Claim 5] 
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Katoh teaches the step of providing a previous pixel value that is in the same frame, in the same 
row, and a predetermined number of pixels from the current pixel location as the output pixel 
value further comprises providing a previous pixel value that has the same color as the current 
pixel (col. 5 lines 52-56). Katoh also teaches replacing a defective pixel value with a signal of 
the same color filter (col. 5 lines 53-55). The Examiner notes that if a Bayer pattem color filter is 
used then replacing the defective pixel with the same color filter means replacing it with a pixel 
value that is two locations to the left of the current defective pixel. 
[Claim 6] 

Katoh does not specifically teach the step of when the current pixel location is one of the first 
pixel location and the second pixel location of a row, providing a zero pixel value as the output 
pixel value. However such an arrangement would be a design choice to replace a first pixel or a 
second pixel with a zero if that is found to be defective because there is no previous pixel 
available for replacement. The first or the second pixel can be replaced with a zero or one 
depending upon the designer specifications. 
[Claim 7] 

Katoh teaches when the current pixel location is a defective pixel location, providing a consistent 
(previous values, See also appUcant's specification paragraph 47, a consistent replacement 
choice is defined as a previous pixel value) as the output pixel value fiirther comprises 1) 
employing a two step delay circuit (figure 10, element 1001 and 1002) to provide a replacement 
value for the defective current pixel It would be inherent that the two-step delay circuit is reset 
to zero at the beginning of every row in order to refresh the circuit with a fat zero (or reset). 
[Claim 8] 
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Katoh teaches the step of determining whether the current pixel location is a defective pixel 
location further comprises employing a memory for storing a plurality of defective pixel 
locations (col. 4 hues 36-53) and accessing the memory for defective pixel locations (col. 5 Unes 
24-29) wherein the defective pixel locations are predetermined and wherein the memory 
provides a detection of defective pixels that is consistent from frame to frame and wherein 
artifacts that stem from an inconsistent defective pixel detection are eliminated (The threshold 
level against which the pixels are compared to determine whether it is a defective pixel is 
dependent upon temperature (col. 2 lines 14-21) and is therefore consistent from frame to frame 
assuming temperature is constant for a set of frames. Although Katoh teaches a memory and not 
a look-up-table, dual mode usage of Look-up-table SRAM cell to provide either a logic function 
or memory function has been very well known in the art for FPGA devices). 
[Claim 11] 

This is an apparatus claim corresponding to method claims 1,4,8 respectively. Therefore claim 
1 1 is rejected based upon method claims 1,4,8 respectively. 
[Claim 12] 

This is an apparatus claim corresponding to method claim 2. Therefore claim 1 1 is rejected based 
upon method claim 2. 
[Claims 16 and 18] 

These are apparatus claims corresponding to method claims 3 and 4 respectively. Therefore 
claims 16 and 18 are rejected based upon method claims 3 and 4. 
[Claim 17] 
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This is an apparatus claim corresponding to method claim 5. Therefore claim 17 is rejected based 
upon method claim 5. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Katoh et al. (US 
Patent # 5,796,430) in view of Balz et al. (US Patent # 5,929,865), 

[Claim 9] 

Katoh teaches the step of employing a table for storing a plurality of defective pixel locations 
includes storing the defective pixel locations (figure 1, element 110) but fails to teach storing the 
defective pixels in a sorted order wherein a search of the table to determine if a current pixel 
location is a defective pixel location is obviated. However Balz et al. teaches storing pixels in a 
sorted order (col. 4 lines 20-23) in order to obviate the search for locating a defective pixel. The 
Examiner notes that these pixels may be defective pixels. Therefore taking the combined 
teachings of Katoh and Balz, it would have been obvious to one skilled in the art at the time of 
the invention to store the defective pixels in a sorted order. The benefit of doing so would be so 
that the search is less time consuming than the conventional methods. 



10. Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Katoh et al. 
(US Patent # 5,796,430) in view of Dong (US Patent # 6,665,009). 
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[Claim 13] 

Katoh fails to teach, "an index manager coupled to the table and the match unit for receiving the 
match signal and responsive thereto for managing a table index that points to a current defective 
pixel location in the table". However Dong discloses a signal processor 110 (figure 3) that is 
coupled to the location storage 130 (figure 3) and the location comparator (140) wherein the 
dead pixel comparator points to a current defective pixel location in the location storage (col. 4 
lines 1-8). Therefore taking the combined teachings of Katoh and Dong, it would have been 
obvious to one skilled in the art at the time of the invention to have an index manager (signal 
processor 110) coupled to the table (location storage) and the match unit (140) for receiving the 
match signal and responsive thereto for managing a table index that points to a current defective 
pixel location in the table in order to locate the defective pixel. The benefit of doing so would be 
to locate a current defective pixel location in the table with a small location storage circuitry. 
[Claim 14] 

Dong teaches wherein the index manager (figure 3, element 110), responsive to an asserted 
match signal (col. 4 lines 9-22), increments the table index so that the table index points to the 
next defective pixel location (col. 5 lines 3-7); and wherein the index manager has an input for 
receiving a start frame signal and responsive thereto for resetting the table index (figure 4b, box 
250) 

[Claim 15] 

Katoh fails to teach, "wherein the defective pixel detection mechanism includes a register 
coupled to the table for use in writing defective pixel locations to the table and reading defective 
pixel locations from the table". However Dong discloses a location shift register (figure 3, 
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element 150) used to write defective pixel locations to the table and reading defective pixel 
locations from the table (col. 3 lines 57-67). Therefore taking the combined teachings of Katoh 
and Dong, it would have been obvious to one skilled in the art at the time of the invention to 
have a defective pixel detection mechanism that includes a register coupled to the table for use in 
writing defective pixel locations to the table and reading defective pixel locations from the table 
in order to write and read the defective pixel location into the memory. The benefit of doing so 
would be that a single shift register, which consumes relatively less area on the chip, could be 
used to do both write and read functions. 

11. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Katoh et al. (US 
Patent #5,796,430). 
[Claim 20] 

Katoh teaches (a) a sensor array having a plurality of pixels arranged in rows and columns 
(figure 1, element 104); wherein at least one pixel is defective (figure 4); (d) a timing controller 
coupled to the sensor array for providing control signals thereto (figure 1, element 103); (e) a 
defective pixel detection mechanism (figure 1, element 107) that employs a look-up table (figure 
1, element 1 10) with defective pixel locations for providing a determination of whether a pixel is 
defective or non-defective wherein the defective pixel locations do not vary from frame to frame 
(col. 5 lines 42-51, figure s 6-8, See examiner's remarks in the arguments section); and (f) a 
defective pixel correction mechanism (figure 1, element 107) coupled to the defective pixel 
detection mechanism that employs a consistent replacement choice facility for providing a 
consistent replacement pixel value in the same frame, on the same row, and a predetermined 
number of pixels from the current pixel location as a replacement value, and a replacement unit 
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for replacing the defective pixel value with the consistent replacement pixel value (see figures 6- 
8). Katoh is silent regarding a (b) a row selector coupled to the sensor array for selecting a row of 
the sensor array; (c) a column selector coupled to the sensor array for selecting a column of the 
sensor array. However Official notice is taken of the fact that it is notoriously common to have a 
row and column selector coupled to the sensor array in order to select a row and column 
respectively of the sensor array. Therefore taking the combined teachings of Katoh and Official 
notice, it would have been obvious to one skilled in the art at the time of the invention to have a 
row selector coupled to the sensor array for selecting a row of the sensor array and a column 
selector coupled to the sensor array for selecting a column of the sensor array in order to select 
any row or column depending upon the commands from the processor. 

Allowable Subject Matter 

12. Claims 10 and 19 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the hmitations of the base 
claim and any intervening claims. 

13. The following is a statement of reasons for the indication of allowable subject matter: 
The prior art fails to fairly suggest Katoh fails to teach " wherein the step of employing a table 
for storing a plurality of defective pixel locations includes setting the row value of the last entry 
in the table to a value that is greater than the first predetermined number of rows; and setting the 
column value of the last entry in the table to a value that is greater than the second predetermined 
number of columns; wherein hardware to determine if the last entry in the table has been reached 
is obviated". 
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Conclusion 

14. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 . 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yogesh K. Aggarwal whose telephone number is (571) 272-7360. 
The examiner can normally be reached on M-F 9:00AM-5:30PM. 

15. If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, James Groody can be reached on (571) 272-7950. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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16. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for pubhshed apphcations 
may be obtained from either Private PAIR or PubHc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

YKA 

May 26, 2005 



StipenrisoiyM Examine* 




